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The phenomenon of delayed onset neurologic
deficit involves a complex series of events that are
poorly understood. The pathophysiologic features
may involve an ischemia-reperfusion injury or post-
operative bleeding or problems in arterial blood pres-
sure control in the immediate postoperative period.1
The use of stent grafts in the management of aortic
aneurysms has the theoretic advantage of lowering
the incidence of paraplegia because there is no peri-
od of aortic crossclamping, hence decreasing all of
the aforementioned phenomena. Reported cases of
paraplegia after thoracic stent graft placement often
involved a period of aortic occlusion because of
errant deployment, a combined suprarenal abdomi-
nal aortic aneurysm (AAA) repair, or a history of aor-
tic arch replacement or AAA repair.2,3
CASE REPORT
A 71-year-old man with a history significant for
myocardial infarction, coronary artery bypass grafting,
hypertension, and severe chronic obstructive pulmonary
disease was found on chest roentgenogram (Fig 1) and
computed tomogram (CT; Fig 2) to have a saccular 5-cm
descending thoracic aortic aneurysm (TAA) and a 6.5 cm
suprarenal AAA. The TAA had a 2-cm proximal neck dis-
tal to the left subclavian artery (Fig 3) and extended for 7
cm down the descending thoracic aorta. Although the
TAA was only 5 cm, it was considered to be at high risk
for rupture because of an increase in size of 0.6 cm over
the preceding 6-month period and the saccular nature of
the aneurysm. The patient was also found to be in the
high-risk group for conventional “open” thoracoabdomi-
nal aneurysm repair because of his preoperative risk fac-
tors. The AAA was not amenable to stent graft repair
because of close proximity to the renal arteries. Consent
was obtained from the patient and the hospital
Institutional Review Board for endovascular stent graft
(ESG) repair of the TAA. The AAA was to be repaired at
a later date with the standard open technique.
The procedure was performed in the operating room,
with the patient under general anesthesia with full hemody-
namic monitoring. A portable C-arm with road-mapping
capabilities was used for fluoroscopic placement of the ESG.
A 27F (outer diameter) sheath containing a tapered solid
dilator was advanced through the right common iliac artery.
The common iliac retroperitoneal approach was used
because of the small diameter of the common femoral
artery. Initial angiogram and road mapping was obtained
through a 7F sheath introduced through the left common
femoral artery. The initial angiogram of the thoracic aorta,
similar to the preoperative angiogram, demonstrated six
small intercostal vessels, but no single large vessel suggestive
of the artery of Adamkiewicz was visualized (Fig 3). The
abdominal aortogram had no visible lumbar vessels on the
preoperative angiogram.
After the removal of the dilator and guide wire, the
compressed stent graft was passed into the delivery sheath
from a loading cartridge and advanced under fluoroscopic
control, with a pusher rod. Two identical 10-cm long ESGs
were previously constructed with the use of the measure-
ments obtained from preoperative CT scanning. It consist-
ed of an endoskeleton stainless steel self-expanding Z stents
with a covering of 38-mm diameter Cooley Veri-soft
Dacron polyester graft (Meadox, Oakland, NJ) attached to
the stents by a series of 5-0 interrupted polypropylene
sutures. The ESG was carefully positioned (Fig 4), and the
sheath was withdrawn, allowing the stent graft to expand.
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A 2- to 3-cm caudal migration of the device required a sec-
ond ESG to be deployed within and above the previous
device. Before deployment of the second stent-graft, mean
arterial pressure was lowered to 50 mm Hg to avoid graft
migration. The entire length of the two ESGs occupied 13
cm of the descending thoracic aorta, with the lowest level
of aortic coverage at approximately T7. The sheath was
withdrawn, and the iliac artery was surgically repaired. Full
heparinization was maintained throughout the procedure.
The TAA was adequately excluded on intraoperative
angiogram and postoperative CT scan.
The patient was transferred to the intensive care unit
for postoperative care. On awakening, no paralysis was
noted in the first 48 hours. On the second day, the patient
experienced significant blood pressure fluctuation and sus-
tained a myocardial infarction. A fall in hemoglobin level
Fig 1. A, Plain chest roentgenogram shows saccular tho-
racic aneurysm and (B) lateral view (dark arrows point to
the outer margin of the saccular aneurysm).
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Fig 2. Preoperative CT scan of the descending thoracic
aorta shows the thrombus-filled saccular aneurysm.
Fig 3. Preoperative angiogram; the 2-cm proximal neck
of the aneurysm is seen with no large, visible intercostal
vessels.
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(9.1 to 6.7 g%) prompted a CT scan that revealed a large
retroperitoneal hematoma at the site of the right common
iliac artery access (Fig 5); the hypotension responded to
fluid resuscitation and transfusion. The patient at this
point was noted to have a dense paraplegia. Intravenous
dexametasone was immediately administered, and a spinal
intrathecal catheter was introduced in the L2 interspace
and advanced to 10 cm until a stable pressure was
obtained. The CSF pressure on introduction was 7 cm of
water and never exceeded 10 cm of water. He underwent
extubation on postoperative day 5; 2 days later he experi-
enced the development of bilateral arm weakness and pro-
gressive respiratory difficulty. An MRI of the spinal cord
revealed an ischemic infarction of the entire spinal cord
from the C4 level distally. The patient underwent reintu-
bation and remained paralyzed until postoperative day 12,
when care was withdrawn and he died.
DISCUSSION
TAA afflicts approximately six individuals per
100,000 population annually; the descending tho-
racic segment is involved in about 40% of these
cases.4,5 TAAs typically occur in elderly male patients
with hypertension, extensive tobacco use, coronary
artery disease, and obstructive pulmonary disease.4-6
In spite of remarkable improvements in the results of
surgery for descending TAA, the operative mortality
rate remains 4% to 12%, even at institutions with
extensive experience.7-9 The first ESG repair of
descending TAA was performed in 1994.10 A recent
prospective study of 103 patients (60% of whom
were judged not to be reasonable candidates for
conventional “open” surgical procedure) demon-
strated a 9% early mortality rate for endovascular
stent-graft repair.3 Thus ESGs hold the potential to
more safely treat patients at high risk for conven-
tional thoracic aneurysm repair.
Spinal cord ischemia that results in paraplegia
continues to plague surgeons, despite multiple
adjunctive procedures. The reported incidence
varies from 4.5% to 21% among patients with
descending TAA or thoracoabdominal aortic
aneurysms repaired with the conventional open
technique.7,9 The true incidence of neurologic
deficit in stent-graft aneurysm repair is unknown
because of limited clinical experience. Mitchell2
reported three cases of paraplegia among 81 patients
with stent graft repair. The first case occurred after
the errant deployment of the device that resulted in
partial aortic occlusion. The other two patients
underwent combined suprarenal AAA repair that
required aortic crossclamping. The afore-reported
case series prompted the author to repair the tho-
Fig 5. CT shows the site of the retroperitoneal hematoma.
Fig 4. A, Before and (B) after thoracic aortic stent-graft
deployment shows the excluded TAA.
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ischemia by somatosensory-evoked potential as rec-
ommended by Ishimaru et al14 may help to further
decrease the incidence of paralysis. Ultimately, the
prevention of spinal cord ischemia after endovascu-
lar repair of TAA may require techniques similar to
those presently used during open procedures.
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racic aneurysm and the AAA as a staged procedure,
with the theoretic possibility of decreasing the inci-
dence of paraplegia. In a recent prospective study of
103 thoracic aortic stent grafts, Dake et al3 had
three cases (3%) of paraplegia/paraparesis. Similar to
the series reported by Mitchell,2 the paraplegia rate
was higher (11%; 2/19 patients) in patients having
simultaneous surgical repair of AAA and placement
of thoracic aortic stent graft compared with those
patients who did not (1%; 1/84 patients). The third
patient had previously undergone repair of ascend-
ing aortic aneurysm.
No period of aortic occlusion was involved in our
patient. However, a series of unexpected postopera-
tive events precipitated spinal cord ischemia. Arterial
pressure fluctuation on the postoperative day 2 (the
result of the retroperitoneal bleed at the access site in
the right common iliac artery) decreased perfusion
pressure to the spinal cord. The blood supply to the
spinal cord may have been marginal considering a sig-
nificant number of the intercostal vessels have been
sacrificed by the stent device (13 cm of the descend-
ing TAA was covered by the stent graft). No lumbar
vessels were seen on the abdominal aortogram, and
any pressure fluctuation may have precipitated spinal
cord infarction. The fall in hematocrit level and sub-
sequent myocardial ischemia with diminished cardiac
output might have resulted in further compromise.
Ischemia-reperfusion appears unlikely as the cause,
because no period of aortic occlusion existed; further-
more, spinal canal CSF pressure never exceeded 10
cm of water. Blood supply to the cervical portion of
the spinal cord arises mainly from the vertebral arter-
ies. These were not adequately visualized in the pre-
operative aortic arch angiogram, and the status of col-
lateral circulation through the circle of Willis was not
known. Hence the entire spinal cord from C4 distally
may have been dependent on blood supply from the
thoracic aortic segment, resulting in quadriplegia.
The case report demonstrates that spinal cord
ischemia may occur in TAA stent graft repair even
without a significant duration of aortic crossclamp-
ing. Adjunctive measures such as CSF drainage,
regional hypothermia, and cold perfusion of epidural
and intradural space may have to be used in a routine
fashion similar to standard open procedures.11-13
The use of retrievable stent-graft devices combined
with intraoperative evaluation for spinal cord
